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Q (57) Abstract: When a substrate (P) is exposed to light through a projection optical system, a liquid (50) is supplied between the 
Q projection optical system and the substrate (P). Accordingly, a pattern forming area (ARl) of the substrate (P) is exposed to light 
^ through a projection optical system (PL) and the liquid, and an edge area (AR2) of the substrate (P) is exposed to light through a 

©projection optical system (PL2) but not through the liquid. Exposure with a large depth of focus can be realized while preventing 
the liquid from flowing out of the substrate. 



wo 2004/053951 Al lilliiilliiiiiililliilii 



HR, HU, ID, IL. IN, IS, KE. KG, KP, KR, KZ, LC, LK, LR, 
LS, LT. LU, LV. MA, MD, MG, MK, MN, MW, MX, MZ, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA. UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) Ji^S riAia;: ARIPO (BW, GH, GM, KE, LS, 

MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), IL— v r 4# 
1^ (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), B — Uy 
/<4*lt (AT, BE, BG, CH. CY, CZ, DE, DK, EE, ES, H, 



FR. GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, 
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ. 
GW, ML, MR, NE, SN, TD, TG). 



(57) s^3fc^^^^^LrsffiP5^ifer^BS. tkmift^mtrnmptormzmi^so^^f^L. s«p± 



wo 2004/053951 



PCT/JP2003/015408 



is^s 7=/w ^^^'^->(Dj^y)-m(DMmmitiznm^:^tomzm^^^^m(DWtj: 

(3^?^:ROArF:r+>'x'U-if£D1 9 3 n mt,^m^tioofe:g, „ tfes m^t 

^nz>mizit. mm^tmmizm.'^Mm (dof) t,m^ii/&i,o mm^R. i^zf 

R = k 1 • A/N A ... ( 1 ) 

6 = ±k 2 • AXN ... (2) 



1 



wo 2004/053951 



PCT/JP2003/015408 



9 9/4 9 5 0 4^iSkmlzmm^tll:l^^mm^mm^tlTl^^o zcDmmmt. 
M^^(D)^mt}K ^m.^(Di /n (n^tmi^(DmiffmT'Mn^ . 2~i. em^) 

tz^T'. ±tm^m^izitiikTiz^^^mmt<^^-t^. ±mmmm^it. ^ 

^^2^1^ (lE'yvfll^) E:g:J^^3t^^(DiS^^J;^1 OOt^lbLT. Z(DmRP 

^M^^^^^tiimm(D^Hi^(Dy6m±(Dmmm(Dmt^^\^^z-ttj:t:pffM(DJ^'p 

^mmitz(Dj^^tj:mmizms^T:tj:^htc^<DX'^'oT. ^^^^mii&m^<D 

^^(DJi^^i^mmzj^^-ymi^T'^^m^^m. Rv^ztn^cDm^^m^m^^^^^ 
:^m^:^}^^mz^^^(Dm^:&)^^mn-t^m^mm:^m^-t^z^^m^ 



2 



wo 2004/053951 



PCT/JP2003/01S408 



^ (p) ±\zmm-t^:Lii-^mR (p) ^m^t^m%i3'rk-^^^-c. m^^^jh 
(PL) hmm. (p) t(Dfii\zm.w (so) ^\m^\.. mR{p) ^L(D^^wM 
(AR 1 ) (5 0) ^^Li:m%\.. m^mm (a r i ) hii^^^^sa^s 

(P) ±(Dm2%m (AR 2) (5 0) ^#t$&-y:-ri;:M^-ri,f|^;^>S j!,^ 

^^mm. (ar i ) ^^^^^2^^ (ar2) (p) ^m^-t:hi5'/^-^ 

feoT. JSi^:)t^^ (PL) i:a*g (R) ^(D?ii\zmW (5 0) :fefit$-L. ;m 

(5 0) ^^{.-cmm (p) ^STfeL. mui±ig (AR1 ) ^m^-t^m%^\i^t.. 

^fe^iP^®^:tt.icP;ie,ti5o LANfefto^-e^^SCMP «t;^6<JtiM6<Ji9fJ^) 
to^il3fct^-^CMP^M©W^®(3^L-^«^A<>^^fe^D LT^ftfdWairtT&U 



3 



wo 2004/053951 



PCT/JP2003/015408 



*^B^®m3©l^^l3^^f^fi^ i^j^^^,^. (pl) ^ffliNx. ^uing (ar 

1) RZfm2mm (AR2) (P) ^S7fe^i,^)4Trfeor. ^i^^ 

(PL) ^iStS (P) i:©P.1(3>itf* (5 0) ^m^^t^Ztt. mi^ (5 0) 
^ifYL-cm^R (P) ^m^-t^ Zii:^^^^ &m (P) ±©X.yi^-gp (AR2) ^ 

^^>^mRiL(Dfii(D^mm.\z^-^mh-t^<^^^m:t^t^i\.^o ^ai*-. w^p\zn\.-zo 



4 



wo 2004/053951 



PCT/JP2003/015408 



^mM(Dm4(Dmmzm^{t. m&(p) ±(D^^(Dmm car k ar 2) 

B^-ri>M^^glCfcUT. ( P ) ±(Df^ 1 ^J;^ ( A R 1 ) IdM^^ (EL) 

^mmi-^mi^^^ (il. pd mim^ car 1 ) tit^t^^^mm 

(P) ±0)^2^1^ (AR 2) (EL 2) ^mMi-^mZ^^^ (I L2. 

PL 2) i:fef«^§Spfe^a (EX) A^iifft^ti^So 

Q5^K m2fSi^o:eti^ti^^K m2 7fe^^-(:rM^TLrffi^t-:s^h7b<■p^igal 
^2^j^fe#-r^^*fi<g:«i$Lrf^i,nrtgf^^^2-5T®,i*^;&M^. Huiemi Tt^m 

^feffiL^TluIB02 nr»,f2^(3f^^§^ti;^c^^5±(7)^2?Itog^S^Ls MIB^I rTSj 



5 



wo 2004/053951 PCT/JP2003/0 15408 



^mBMT'it. ±mm4(Dmm<Dm^mm: (ex) ^mi^^zt^^mt-t^b^/^ 
p^mm^mm (i ) ^mx. ^^i^i^^^mizj:y>m^^htzmi^^-f]^Lx&m 

'^-'^^>\zmiribHtz^2m^%^w.t^mx.n^o ttc. m^mmt. mi x 
■^-i^3>tm2X5^-i.B>(Dm^^ ^m^m^LTt^K^z^WJ-t^m^^zfm 

3>izmtti. m^mm^z'^m^m^HTm^mmt^mv^6^tl^o ^i^iz. % 



6 



wo 2004/053951 



PCT/JP2003/015408 



-5) o 

Ill4fi. ^>'i'^y^*is]iJx^ x;ucDi3ft^j5&7Fi-|ilTfe^o 

El 5 li. 3|s:^B^(--f^^ X ^ ^fe^f^Mi::^ „ 
111 6 f i . ^^0^ (3-^ i. ^ ^-^Tp^g]-^ ^ ^ ^ 

1117 (a).;s.i/ (b) (i. m2fi^^s^t- ^i^(D^^3^c7)4t»j^^j^-rEi-efc 

ll|9(is m2^Ii^:&S^i-i>pi©7fe^.^®fifeCD«^f^iJ^7F-r[ilTrfe 

!ii"cfei>o 



7 



wo 2004/053951 



PCT/JP2003/015408 



fe?) o 

m^mmmm 

^if^Mi^izmtj:^i^^ (a5:6-rn]) izmm^mL-D-D^x^MizmR&^Htc^j^^ ~ 

^^miZL-rmBM-t^ho HkTCDmBMlZtilsT. ^m^^?^PL(D^^AXt-^-t 

tt:^fp]<h-rSo x$i. Y$ft. ;s.tfz$fi^t)'3^fp)^^;h,-?=tb, ex. oy. 



8 



wo 2004/OS39S1 



PCT/JP2003/015408 



nm) (DUV^fe) A r Fni^^S. U— y-'^fe 1 9 3nm) 

RXfF^l'—if^ 5 7 nm) ^©^^m^fe (VUVpfe) 

mmM S T D (3ct OlEK^tlS o VX^XT^-i^'lESb^aM S T DliM^ac O 



9 



wo 2004/053951 



PCT/JP2003/015408 



»l^MPSTDIi$iJ^^MCONT(3J:i9$iJ^^tLi.o Z::^^-v5 1 ikUWi-t^ 

«*SP©7*-:^Xfe®^U'fbif4^^9j^^L.-C^;f^P0D^®:fe:t-S7:d--*X7^ 
i--5 2liS*SP(DX$ft:&fp]^U^-Y|fi;^fn]l3fcl±i,te®>^<fe^ffao Z^T^- 

s^-i:XYx^-v^^-^j^6^(c:l-(;^-T:j;o,^^,^^^^-^^^,^^^ 

-5;^PST±<73»t5P©2;ji;5u:^l^]a)feg. ;S:t/[n]$s^(iU— tf^)M+5 5(3J;I9 
O N T(iU-if^)$It 5 5 ®ff)mS^(i«o'tN-cSt5X5--S.-iE&^SP S T D 

tmtz^ti^, ±mLrz^^iz. i^m^^^p L(D^m\iziti.>x6 ot<mtHL 

^«A^e>«:5MMPKG)iigti^A<p;&jt^tiru:5o b >X 6 0 OD^S^® 7 

^§^3fe^3^ p L (Dmm PKR Zfm& PJ:^-i-^'l^^<. R-D±^LtcJ:o 5 



10 



wo 2004/053951 



PCT/JP2003/015408 



x=|-vTU-+f^ (?^:M2 4 8nm) m(Dmm^^ (DUV^) tLtzm^. Z(D 

m^mw E X i±; i^^^t^^ p l £D$t4ra ( u >x e 0 ©^t^® ) 7 p t. 
><p. *pi±^°>:/. '^v^m'ii5Q\zmit^^t^mwso(o'^]&^mm-t^)^^mmm 

y x;u 4 L t^Pb^ 5 6 \zm.W 5 0 ^fttl^-r §0 

Tu^o m.w\s\^^m.2\z\±u^<^Q(D-^tmmm^ic\.. mam^ay^mzi^ 

LT^Fb^S 6(D;m5 O^Eijxt- 5>o ^P^ 5 6 l^i^^^*: 5 0 :&)tfc^P^s W^SC 

») L . Eijx y x;u 5 i^umm 6 Lrm^iB^Pe^^^ 19 FJf^aoo}^^* 5 0 ^tmn 

5 6 i: 0 [5]iJx-ri,o :l^\ZX y)ikB%^Jh P L(7)$fe4M7 i:»*5P iiODPeltD^Pe^ 5 

;m#i!^^g 1 z: ^t^Pb^ 5 6 izn-t^mm^rm^^ tz ^ (Dmmmsm^ 



11 



wo 2004/053951 PCT/XP2003/015408 

^LTUSo 'JR§?L2 4f3t$^^;KTU^)JSg§2 5(i. Z v 5 1 ^gP(^fS(± 

'^^-Cl^^m^3 0(D~i^mzmm^HTi^^. W^SOCDi^^^lt. ZX 

>::^3 3(;:^$$i^;f^Xt^§o d7>^ 3 1 l3(iJ^^my?ESS3 1 A*<iSI±enT*J 0 . 

a*sp©^i^fijie:)^£iiL7fe>i^#5 ot)mRP(Dmmimzmt^m-^^%^^ 

n^o ^LT. **5P(Z)^®0J(;iAt)^iA.fc';-1^f*:5O7bW^P:&D^#f^|t^;^fe<to 
©?&m2 4(JI):j?tA^^^igt4t,fei,„ d©^^. ?R»?L2 4f±. ;m2 5. ^j^ 

3.0. ^^^><^3^^1^YLT0R^mmLLl:(Dy}<>zr3 3^zmm^tll:By). s 

©TTs pAS?L 2 4 l;:)^A L 5 0 2 5 JRt/^gg 30:&:n^LT^>>;31 

m 3 li. ^f^^^.^ P L © U >X 6 0 £^$t^gp 6 0 A i: . >?^# 5 0 ^X^^i^lz 



12 



wo 2004/0S3951 



PCT/JP2003/015408 



fS$^1-§fJ±f^y X;U4 (4A~4C) iis ;m5 0^^H]l^x^^II]lJXyXJ^5 (5A. 
5B) ^©iiam^^-rElTrfeSo maiClfcur. U>X6O£D$fe4ggP6OA0D 

mmty^-^^izmMi^mm^iitj: o r *j o . i^B^^m p l © b >x e o o!)$t^^ 

SP 6 0 A x^:^fR](;:j*t? J; 5 13. + X :$-fp]f|ij(z 3 -Do^m^y x;u 4 A~ 4 c 

f.^ y x;u 4 A ~ 4 c itm^^ 3^ifY L-cmi^m^mm i i^sii^ ;h.. isiijx / xji 5 
A.. 5 Bitmi^m4^if\'LTm^^^mm2izmm^.tiT:i^^o tt^. #t$gyx;u 

4A~4C^I5|iJxyX;U5 A. 5 B h ^^ti^gP 6 0 A <Dp|^iC^(I:^ LT 1 8 
!H]|5Lfe{3ig(3. m/X^US A~8Ci:. M / XJU 9 A . 9 Bh*^'iB« 
;^tlTU?.o ClZ-e. ^X>'^^•J4 A~4C, 9 a;S.I/9 BhyX;U?iJ8 A~8C, 5 
AZ5:t/5 B(i*^fp]Lri3S^;KTfci9. MfoJ^^ttl^y X;Ui:[fi]ijXy X^KJDFbIPI 
(1^'J^(i-4 A t 8 ACDmm) liU >X6 0£D$t^gp6 0 ACDTClEH^tL^S^^ 

Ll^o #t$gyX;U4 A~4CiiIo]iJxyx;U9 A. 9 BhliYf4;^fR](35:sSl3iB?iJ^ 
tL. fftl^yX^UB A~8C<!iIn]Dxyx>ib5A. 5 B iili Y$ft;^r^t3^S(3iB?iJ^ti. 
y XJl. 8 A ~ 8 C (*fii$^^ 10^^ L-Dmfft^^S 1 izmm^ ti. lUilX y X 

^i-sA. sBfisiixel 1 ^if\'LTmi^missLmm2izmm^Hi:i^^o yx;^A^e 
fei$^:^3^ p L tmifR p t(Dmizm.i^m^t^^ u u j: -5 iznt>H 

"S) o 

El 4 IZTTs-tJ: ■z> IZ^ 6 0 A ^i^A.T'Y^1j\^MmCD^h^H\zm^y X)l 

lE]i|xyx;K3j;i9s X7->y^?$K,-ri>i^a)^*5PCD^N^S^[p] (yis^[p]) -.©1$ 



13 



wo 2004/053951 



PCT/JP2003/015408 



©SaSdO CAT 2UCDy X;U-ej^^ 5 0 (C#t$eX(±lElilX&fT-5 ^ IS LXt cfc Uo 

MA 2h^#UTtN§o T-VWX/\°^->4 1 (i. ftai^^S^SP±ODmi$Ii^A 
R 1 dli^^tis ^'f > ■ 7> K • X^— J^ytrJ'-V ( L/Sy\°^ — >) 4 2(i. 
m^mmA R 1 i:(iM^i.S^5P±(Dm2^^A R 2l3fei^^tLi. J;ai3J5:-DXU 

^->Jf$;^gfIi»i6Trfe§||1 ^±^AR 1 l3x'X^MI::jf$^^tLru§5='/WXA'^- 
> 4 1 tis SIS P (Do: i.^ 2 fl^ A R 2 lZ^X<7 M (3 

ff^^^;h.TU§L/S/\-i<?->4 2A^fe^^ni.J:d(375:orUi,o ^ 1 fl 

i^AR 1 l3(i^ife©S.3«)/ KfIi;^SH3b^iS^^;txTU:So J&^fcs m^^mAR 1 h 

ll2^i;^AR 2i:©^#(iE|6f3PSe,-r, ^v'b^v hmm^m^m^^m'ikcDijm 
P S T (3 □ - tife 6 . $iJfSP^«C O N T imim^^^mm 1 Zi-IJ^'>1^f^lH]iJX^M 



14 



wo 2004/053951 



PCT/JP2003/015408 



e> . mM^i^m I L i:: J; 19 >7 McDH 1 M-^ - >mj^mmM 1 ^m^% e l 

L . T^MV X A'^ - > 4 1 (Dm^ikm^^^ P L RXfmi^ 5 0^^ bT^m P ± 
(Dm 1 ^I^ A R 1 CO^iy 3 ,y Kflii S H ldlll;^^f^^:5 o ZZl:^ m^P (D^^n 

imi^mmm 2 izj: 0 sijx^ ti. ^1^3^^^ p l hats p ii®FBicD;"^;s?it^A^s 

P ® X t^izt^t^ e. & t ^ P CD^l^iJ iziMHi L u o 
•7^-i>-MS TZi:t/**IX7^-vP S T^iEii)LTx'X^MZ5it>'**5P^F/f:^CD{iM 

zzx. mmmmcoNTit. m2mmAR 2^m^ii!m-t^m(D^:^^wzn 

mmmcomit. y'x^M©L/s/t^->4 2^m9c^EL-r'mxmmBML. 
LXs/\-^->4 2i:mfTLr:im.^(Dm^^(D^t>2-DCDmff^^mi^Tm5.p^ 

m7itm2^mAR2^m^T^t^(D^^3^cD-m^9r^-tm-t!;^^o mi 
(a) /zfciNT. MBm^^i L(D^m o(D^mTmz. t^mznLTrtir^itL 
mz^^^(D^^^:^-t^-mmmmK) 1 1 *<iB«^tii.o 7fe?j^7 o;:3Ne>sti±iL/i^ 

^(i-tMSBJi|$i9 7 1 (DMP^iliif^. b>X^s7 3<&iliiUT^7;^Mc7)L/S 
/\'^->4 2l3f4i6Alt-ri.o VX^MOL/'SM°^->4 2lr|5]*/rLfeO;^^;5^ 



15 



wo 2004/053951 



PCT/JP2003/015408 



izTjK-tj^oiz^ ^mzMLT:-rtitdM.miz2-z^(Dmn^^-t^-mmBm6iK) 72^ 

L T^M-r i, J; d 13 L T J; U o 

2mmAR 21^^"^ 7t--tixizMm(D&^m^m'¥-^m^^titci:i^iz^^, miz 

S LTmfkm&^iSrF^-it:f3:i^J:'DlZT^(Dt>mm Lt^o 

TMi^^h^imcDiiLm) <rH.Mmp±iz/^^->(Dmmm^-\t.^z 

^mi^^-^^=F)mizmr:5 < m^mmz^ML. j^y ^ -t>^izm^(D&:s,m^ 
^f^hufccDT. ^mpcDmm^. ^^i^^if^^^^^^^i^Wi^^^mp lcdmam^i^iz 

^mmz^WL-cm2mmAR 2t:m^LTtJ:i\o 
\-Xs/'^^~>4 2^mmp(D^2mitA R 2izm^-t^m. ^i ^i^^ar i iz 



16 



wo 2004/053951 



PCT/JP2003/015408 



^■tJr-Cfe<3h*<M*UtNo m2fli^AR 2feS7fe^i,h^(i. ^^^^^ 

mtj:mR P ©31 »v 5>-fI^ A R 2 1;:^ Ur (i. >?^-f*^^^ J; ^ Cl L ^ 

< t-i* C <!:T^ ym^iY^ ^ < r "feS^S P±lc:.L/ S M'^ - > 4 2 ^mm-t^ Z t 
A«T#§o ^LTs a*SP±l3feL>T7^yWxy\-^->4 1 U^m 'i mi^ 

AR 1i-:i^©m2^i^AR 2(3y$->'t^->Trfe?>L/'S/\'^->4 2^ff$^L 
fdZtlZj^^^ ?^X^Trfe^CMP^£LSI;:fctNT. CMP^g(DWMl3^tUrS 

©^sf::. m&P(Dminz^At^Ltzmi^^^i\^t^\B\i^mm^tkif-c^t. ^2^1 

^^li)m(7)#t^g^li(t7&A^'e., -^^^)^>^(::ao*t^rM7teLT^;«i:t^o droits. 



17 



wo 2004/053951 



PCT/JP2003/015408 



mnx^m 2 A R 2 ^km^t^CDT's m 2 $IJ^ A R 2 IC L / S A-^ - t^^^ 

SUL/cA^ 1 0(7)i>3«y h^i^P*Dl3^1 ^i^A R 1 ^m2^*g^AR 2 ii^iS^UT 
t-J^t^o mXlts 1 o©S/3 KfI^I*l(l2D©5^'yr?H^A<#:iSE-r5i^v 

p©4'il:w3^^L^-:^^©5-^y:/^i^y^l:^$:^1^J;^AR 1 tLummm^^mK 

*fev ±IB*]6£?^?Jl?(±. mi fl^AR 1 ^rnvftCtcmz. m2^J^AR 2^^ 
^■rSJ:■5(3L-Cl^§*<. m2?Ii|gAR 2©^^:femi ^i^AR 1 (Dmilzn-oXt, 

j^i^o m2mmAR2(Dm%t<^TLr=:mz^ mimmAR i (Dm^^^iT^DZ^iiz 

fi^m (^^) izm^ti^ztLir^^i\:.^mth-r:^t<. m2mmAR2^m^Lt^^k. 
lzm^mmA r i ^m^-t^ziii:. ^i ^i^A r i 7!)<^^^nl:A^e>iI^to^i^ 
ti^^iKDmrn^mK-t^ztt^-C'^, sbvx KODmA^fs^t^tiSBui^T^^ 
>'wxA-^->4 1 t<m^^Hr^^immA r i ^imx^^o Lt^t^^-r^ pfrm 

±i3^iSff$^-eii. x'7.^m±I3t'/\''1':^a-^->4 i tiisyiiL/'s a 

^->4 2t:sSltTUS*^ t'aV;^/\'^->4 1 ©— gPCD/N'^ - >^i^oT|| 2 
fli^ A R 2 ^m^et^J: a l:: Ur J: ^ 2 $1^ A R 2 ©MT^Ci^^Jtii, ^ 



18 



wo 2004/053951 



PCT/JP2003/015408 



F izmj^^ ^ L / S A'^ - > 4 2 ^ V X ^ ^ 5^- y M S T (DT^mfr.CDmo^ 
^ir-Lxm^ P ±(Dm 2mmAR2 iZ^m Urm 2 ^I^ A R 2 *^3fe1-?> J: 3 (3 L 

^AR2^B^-ri,y-toa)L/SM'^->4 2^-^lt^^,S;b^4^L>i:U-5f.J;fe^fe 



o 



^2^i^AR2>feM^^S^t(::i^t>ti?>M-^->(iL/SA-^->[3PM 

±iB^W$^(ZfcUTfi. ^2fI«tAR2:S:^3tet-?,t^(3A'^->(i:Ha 

2 fIJigA R 2 \z^]^mn^ - >>&J}5^-t-§ d: d f3 LTt.cl: 
El 9 2 $MmA R 2 1 1 0:>^^mM(Dm^7jk-tmT'^^ o m 9 13 

tf^1-§A-7^-:^-8 2^. ^2 U>X,^8 3 |gp$$0 8 5 6, tiT U 

2 tl. 2 OO^^fi^ 2 U 8 3^^ LT}^^^^^ P 

L IZXm^^ o P ®^ 2 Miie A R 2 IZlt 2 OCD^^lZ^o- < (3 J: 

t)^)$.«|/t^->A<jf^^^^^^ Z©J:3f3. A'^-> (t;^/7M) ^i^^riZ. 

^2mmAR2^m^T^ztt.^mT'^^^ t^tsmi^^aotLTit. msmm^ 
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m^mi'^T-mzmmA r 2 ^s^ltusa^ m2^iiA r 2^^7fet-i.^tf3. 
p^W5 ocDmanzmmi-^^mcDrti^^^LT. z^^-v^ 1 ajzw^f^oD^i 

M^iiM^SJ^aiziLr'fe J:Uo 1-4-;b-^. ^ 1 tI^^A R 1 ^Mt^I-I, h g©^^^ 
^^^P L i:at5P ^©PBlPi<h(i^7-d:i,PBTOT:m2$I«tA R 2 ^S^t^^i. d (3 L 

pfe^^PLi:^t5Pi:©Fa^cZ)>?^f:j^A<+^-^4H^J#^(3t^1fI^AR 1 ^M^-^i, 
^ t b Z to:^fRl©<iaf3^M*^Ji5^;^;h,§ J:: a II^MfegC7)lII^:&=ff o T 

^Tts ||2fi^A R 2(c:jfM^ti§^'r >/\*^->oD*i^^>r >>'t^->ii^^ 

±IB^M$llTr(i. 3i>yf>-fi±HgT:fe:|.^2$I±iAR 2 I^^t Lrt.;\'^ - > 
ff$;5K<&-r§::hTfCMPMS%CDf^XM^^^'fbLrL\i,A<s cm P^^trfTt)*: • 
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^^yo±xmi'¥<^Ti:it. Pi^mmzmz5<m^timcom. ^^vv^i^ARa^^^ 



M7t^^f-5:^^(3(i, ftt$&W3. fit$&yX;U4 A~4Cs Is]iim4. ;RtJf|5]]jxy X 
5 A . 5 B Ur . J^l^^sfi^l&^a 1 StJ')^^f$:IilljX^M 2 (3 J: >?^f*: 5 0 ©fit|^ 

xfm^y x;u 4 ( 4 A~4 c ) urj^ttil^^g i t-i^mw 5 o jb^JSii^^^ 
p\-tmmPii(Dmizm$^^H^tt'biz. ^HRyxjis (sa. sb) . jsto'ie) 

^)tfe-rci:aic:-X;6-fq](3;'^^^5 OA^):j^;K^„ -7^. ^EPXb7:^-r!^S;^f^ ( + 

x:^iPi) iz^mp^^m^it-cM^^^n^i^^izit. o. mi^yxji. 

8A~8C. EUXWI K ^t/lslijxyx;i,9A. SB^miMI. 1 

+ x:^i^iz^$wb-t^mizit. ojsLXfmit^yx)i.8 (sa-sc) :&^l-c 
mwm^^mm i ^N^^ms o a^^i^^^^^p l timmp iKomizmi^^ti^tii'^ 

IZ. (9 A. 9B) . RXf\B\ilRni 1 Lr>^#5 0 A^)?^^l5]i|X^ 

S 2 l3|o]UK^ U >X 6 0 P hC7)P^^)tfe^ck -5 (3+ X ^fS]!^;^ 5 0 t< 

o CWcfc -5 13. W^«C O N T (i. >^Wit|^^g 1 JSLXfyf^Wmmm 2 # 

ffi^^T. m^KPm$wh:^^izy^^Ty^i^5 Qykmto z(Dm^. mximi^m^tm 
MM^^ih y x;u 4 L mm ^^^mi^5o imim p cd - x ^\^^(D^m iz 
n^T^m 5 6iz^\^^^ti^j:^iz LTmH^(DT'. mi^m^mm i cDm^JL:^ 

^(0:^f^lZ^m P ^m^t^bm^lZt. U >X 6 0 ©$t4S® 7 h^^S P ^CDPe^ 
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mzmmmm 

<Dmvmf5S,mT:^^o mi oi;ifeuT< >x^-i;mm^mmit. mmp^^ 

1^^*21^) PSJ i:SLXff^2m^Xv^-Sy PST2:&i)i;^TUi,o 

»*5P®mi^i^AR1(;i^^^EL*<SSSt;^ni,o J&fc^^Ofeto. mi OliKi 
2S4^^5-->'"P S T i; PSJ 2±(D&mm^9 4. 94' (;i^(:^6,nfcaipx' 

^ ■ U-^U>^*^fii^8 4(i. =^til3fe5&S*gPa®l::i^|Tr^i,i^|T)-m8 4A<!i^0D 
S*-5P7!}>e>©Mlt^:&S^i-i,g^3^8 4 Bh^11;iTl\^o 

~15. lt)|ijX7^-i/3 >B(i. ^t5X7^-i/p S T 2 (P S T 1 ) iZ^^^tlfe 
P e. tL. L / S y N-^S' - >^^tm(DM'^ - >;b^?^i5£^ ti 

(^2^^^) I L2i:. S^^EL 2T:FS0^^tife^'^:::iS;r^9 5(DA" 
^-><&*t5;^7--vPST2 (PST 1 ) AL(Dm&P{Z^kBt^m2^^%^Jh 
imz^^m PL 2i:. ^*5P±©7'^^pi>Ky'->7fe:|,tMi^K ^2**5 
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^7^->>-PSTK PST2±©S^g|3^9 4^ 94^ izmif i^Htz^m^-^ P 
F M ^^ih-t^m&T'y-f P<> K ^ 9 2 s 9 3 AJRt/g^.^ 9 3 B ^^-t 

^y:t-iDX ■ I--^U>^^iill^9 3h^11^rUi,o thm-7^-v3>BT(*. 
^ 2 ^1$^:^^ P L 2 LT. CI©^ 2 iSfJ^^^. P L 2 P iz(Dm\Z}^W 

lZiS{f^m^^EL2(D^MtltmMzmtj:^T^K). t^m^^-i^B >B{Z^l^ 

■^m2WMAR2(Dmmzmi^ic>ti^m^^EL2(D}^mu. m^x^-iyB>A 
izisi^xmimiMA R 1 (Dmmzm\^^i^h:^m^^EL(D}Mt^tj:^. 

fp] (Y$ft;^fp]) (c:5iiS-r5^-<>A'^->;&;fri,LXSM-4'->9 6ii. f^tfe© 
K^v h^W-r^ K')^ f^^^*^->9 7^."HfnB^10D^[RlhIt3:s^:i,^2£D^|^] (X 
fi:&fR]) f3^^fe^i.^d'>/\-:S'->:fe;frt-^L/SA°^->9 8^. ^gjf$>l^©ig^ 

IMI 1 (::^F^ti^^,®[c:|Ji^^;h-4n>o Sfes :^^xa*t9 5 (i$ftgp9 5 A^pf^ 

iSllfe©/N-^->9 6-9 9(7)-5^©1 0(7)A^->;()^-S^^E L 2 CD7feg§±l3iB« 
^ti5J:ai375coTUi>o m 1 (3^-r#ijTr(i. L/S a°^-> 9 6 7!)<M:)fe^E L 

:tf^:^^^9 5hLrfiR*S^;^(3|JI^-r. Ell 2 (Z^fct -5 13. ^©^j^IJi 
:&fS]l3M^fe•^tffe<DA•^->9 6~9 9A^•ffJi^^;t^Tt^i,o 3C7)*'^;^S;|>t 9 5 ' 
±(7)1tiB(®A-^->9 6~9 9CD^-^1 o®y\-^->A^^^^EL2(D 
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;)fe^±('iB«^ ck a (3 o T ^^ ^ o 

mi 0l;ijFl-«J;-5l3. UK m2mKX^-iyP ST ^ ^ PST2±(Z)^ti^-ti 
(c:iSlte.tifc»ipm^9 4. 94' izlt. m&7^^^>\^^9 2\Zj:K>^i^^H 
i.S^x'-^ P FMhs x':^075-<^> 9(3cfc'9=ttai^;hi>Sipx'-^M 
FMhANTJT^fDtiLM||#T:igl:i-P,tiTtNi,o ^fc. S^$3*t9 4. 9 4' (OmMt 

fc-^o ^ipg|j#9 4. 9 4' Q)^®(*S*5PcDa®^l^(Siili:^^i::iS^$ 

8-3 7 1 4 B-^^mzmyjk^tiTls:ht(D^mi^^Ziit<-Z:^^o StRT 
^^P<>S^9 2Q)^^^L-C(i. ittg.^iF4-6 5 6 0 3-^ta$Sra^3T^tiTU§ 

^7-1 7 6 4 6 8^t&$S(3ig^j^^tLXU^=fe,0[)^ffiUi.3^jb^'lr$i,o dtit,® 

-v3>B{z:fcUT. m 2m&Xy^-iyP S T 2±(D&^P(Dmmm. RXfm2 
^m^^mPL 2:tm^^t^m2^m^^~i^'P S T 2(::f^^^tLfeS4.5P±(D^2 

mmA R 1 ^m^^tiTi^^m^pizit. ^(Dm\zMfm:^T-^y3>Bi:mmm 
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Tit. m2^WX^-Sy'P S T 2(DX Y:^\^(DiiLW:^^l^-t^\.—if=fmi(DHiiD 

^^-'i^cDimmmmmi^H. zmmmmtmmmmc o n T(::iBti^tii.o 

■^^^.i^^lZli. m2ft*S:^7^->^p s T 2^JhA6*:<-Ct,J;Uo 

^G)m2a*5X^-S/PST2(75^ffij4'l3. :7:!h-^X - U-^U>y:|tdi 
^9 3f^J:«3^t5P(7)^®'ft$BA«)^^2|s:^^^-rf3^di^;Ki,o •7:;^-±x - U-^U 
>^^tH^9 3f3j;:i,^®'fffg(DMai[«t;gP±0D^yx.(i-^T©S^3 hfIlBg^(3 

ON TlClBtt^ti^o 

$lJfP^«C O N T fim 2 m&X^-S.' P S T 2 ^i, o ^ ^ ^ > S 9 

2(«ipgP#9 4' ±©»2pT-^PFM^^i±iL. U- W$ltl3j;oT^^^ 
tl§^tl^F*3-<^CDa>py'-^ p F MCD{iLa'tf$g$:|+)|iJ-ri.o 

^tl^(7)T^^'><>hx'-<7<hcD{i«Mf^. ^^Pv->7PFM.!iS*^PJL 
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th(Dm^\miZ^ $ljmi^SCONTIiSi|lgp#9 4' CDll® (a^®) CDmtt^S 
^y:i--i3X - l^^V >>fi!kiiim9 3lZJ:*)^Bii-^o Z(Dmm^^9 4' OD^® 

ZiilZf3:^o 

R2S:^3fe-r§P^. mimmAR Mzms&^ti^^JUXJ^'$'->4 Id^&l^Ts 
:^j^:;^S^9 5©^ife(Z)/\-^->9 6~9 9(Dot. 1 ocDM*^ - >^)<SiR^ti. ® 

^^EL2(D^^±izmw:^ti^o Mi^mzit. ^/uxj'^'^->4 ^ (Dmmz^ 
(i\ T^Av;^y\°^->4 1 t<m^-^i^izm^-t^LXsj^^->x'&^it. m2m 

7^/W;^/\'^S^->4 1 A<K'y hJ|^©y\'^->7?fe;hf±\ ^2fIMAR 2I3S 
:)fet-§/t^->^ K'V hA^->t^§, m2$nmAR2lzlt. mi$¥M 

ARMzm^^H^j^^->izmnLtz (fe^LM^iwn;) y\-^->7!)<ffi^^ni,o 

ZtHzJ:Ki. m^ltC M PMii(3feUTt,Stfi P M P 13 T § 

^mm^h^mm<DW]-^i:&^o m^it. ±i^xmu9 5±iz. ^y-omt:^^ 
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mm. Rxfm 2 stsx^^- p s t 2 n^s^s p ±(DmMmmRxfm 2 ^ 
MA R zizn^^bmytmrntrnTt^t. m 1 ^tMX5^- vP s t 1 mmx^- 

A(3^iiL. m 1 tt^^^^T^-vp s T 1 trnzm^x^-^yp S T 2 hCD3:sf^'ft^ 

7^-s/-p s T 1 ±(Dmi^tim^i^7.rz&^pt^y>D- \^^^Tmm^mizm^^ 
^^tii^iz. msftttmm(Dmmpt^m-\m&xy'-iypsj ^\z^-\:^j^^ d 

— >5-. B7fe;^-7^-v3>ATr(i. ^2tt=lSX5^-i>"P S T 2(DSiPSpj|=^9 4' 
J^f^Tfe^^P L ttm\^-t^J^^lz. ^2i^t5X^-i>*P S T 2(D<iS^A6?!)<^tL 

±©SiPx'-^MFM^^ai-Uti,.i;olZ. ^2«*!R;^7^-^>-pST2:fe5^ffi)^:5o 
^^G)3i:4^A^^3CDm^T(iiS,^7fe^3^PL£D$fe]^gPtS^a3;|5t9 4' tltn\^ 
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5^9 4' (Dmmt(Dmm^mM-t^o ^m%^?hPLRxfmw5Q^ • 

u X ^ 2 fiiHg A R 2 ^m^^ Htcm 2 mR:^T- ->'pst2 ±(Dmm p o^m 1 
tum^izi^isbtci^mn^i^^T. i^m^^^^PLis^zfrn^so^fs^L-c. mKP± 

i>^^S7fe4^[i. mt5 OCDimmiZi^isbt^&m^-'tP P PMii^S/a^v h^i;igh 
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^9 4' mmt^^pmmt(Drm(Dmm. Rzfmi^socom^miz^ibtc^m^ 

*#-^§ll2^*5X7^-S/"P ST2:&i!i*Ni-c:hi::J;orffort,J;uLx yx^m 

^LT. if)l'UT-^>3 >BI::f$l!)L}/cmiSt5X7^-vPST 1 izu- K^tl 

^mRifmi^^i\^^tj:i^'m2mmAR2izM-t^m9tmMt^'rft>H^o 

n L-cm^^ EL 2 ^mm-t^m 2 wM^^m i l 2 Rum 2 ^m^^m^ p l 2 ^ 



29 



wo 2004/0S3951 



PCT/JP2003/015408 



s T timif. zcD-^x^pxT'—yM s TizmRP(Dm2mmA r 2 ^^b^ 

fc^x »SP±©^2^iiAR2^-:)fe^T)^>^(3j;i9^7feLT*,.i:Uo 3CDl^^. 
mi^^AR 1 cD7^;w;^A-^->4 1 Ic:/;&i:ta--7E^-8 2:&igKlL. 7^ A* 
^XA-^->4 1 ©A-^->ff^^miSlCi;&i;fe^)$|^hr'V^TrS7fe-ri,3i:A<J?S 

thT. mMc:j^«(DM4^i>M^^fef^fflLrUi,o ^2^j^AR 2(iS=|=SP0Dni 

^^AR 1 ^^%-t^^^\zmmAM(Dv-w%:km^. ^2fij^A r 2:&^^-r 

^^^^^Jx(i"7fe-^7'^A'^i^or^iIi$LTft»7^-->3>B*T:fe3^ CODtS- 

^^^^':>-cmmpcom2w^AR2^^%-r^z.h'^-c^^o ^t^. m2nm% 

L 2(d;i:b^fi<)^^j^*<f£<-r*,i^^^tLi.®7?s ^g=iX h^^Px.?.3hA< 

±(D^^mM.^R^ \zm%%EL-^mm-t^m^%^ikPLii. m2^i^AR 213 
cttNo z.(Dm^. ^^^^^tmzH:^EL2^\tmMz^t^^%m^t^^%-^i^^tirz. 
^~vp s TfnD- K^tifeM7feMiiHir©S4fiP(3^Lr7^^^^> h^iasA^^Tt) 
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t^mytt^^TLt^miz^ i9iB^^mp L^tfmi^s o^1ftLT^^ mtttAR -i © 

mKP±(D^2mmAR2:kmzft-t^m2^mmt. ^b^^^^ m-i^fe 
mm) Pnzm^^HTi^^>j^^witm< . m^itm%iiikmm(Dmmzyyi- k 

m^T—yp sTtL(Dm(Dmm.m^(Dm^iz. &mp±(DfB2mmA R2^m^-t 
^tztb(Dm$^m2-^m?h^mi-^m^tinm\i^mi±-ctJ:i^o zh\zj:k>. m^p 
It. mm^^-yp s T ±izmm:^titci^tm-vikB^mmp L^^ursTfe^ti^ 

^twiv &^po:>m2mitAR2^m^-t^m^{i}m^ {m2%mm) =i- 
^ 2\zm^%^mmt^m2^m^^mxt:Lm%mmt.. ^^m%mm^umw^'fY 
m^mm^^i^m^. ^cD^i^t^i^^^-^rmK mafs^gAR i . ar 2c3d 

^2^1tAR2tt. mmma^i^^^lzX-oTm-^-th^lt^l^o -tti:t>%. 

m%%co%mzm^^im-^^^wM^m^mm.A r i . S7fe7fecD^8#fe;^f*7:)t 
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±^Lt^jzoiz^ ±ummmm\zisii-^mi^5 0im7kiz.izvmR&^^i:i^^o 

mykl^. ^^mi^mmJim^T'^mz^Mizx^-^t^tt'^lz^ mRP±(Dy:^ h 

.151. 47~1. 44^^i:mt)tir*J0. M^^EL©^)^hLTAr Fn:=1-f> 
v'U— tf^fe 9 3nm) :&ffitNfe^^. St-S P±T:(^ 1 /n . -r;&:b-^i|<3 1 

3 1 ~1 3 4 n nnM^(::^o;^:lib^tiT;eumt;^A<f#6;Hi.o Ml'. Mj^M^t 
^n^lZtt-^T^ni^. i-t^i,^^^. 4 7-1. 4 4i^mmz^±^H^rc6b. 

^^'^-^^mi-%>m'^tmmm(Dm}^.m^tm^i:^ti\tJ:i'^m^izit. ^^^^ 
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m^imm mm^m. zi^nx^^) ommizmi^^^myi^- [^i:&'ot^j:i^, 

mil. mmmmiz^\,^T^B^^w^PL(Dmmm. mRp±X'(Dm9c^ELcDmm. 

^Mi3#»LTfes o^m^^^^-t^mmlz^(ow■nwmm^^^■t^1z\f■Z' 
<k < . P^ws 0 tmmt^^^m^^i.>xft:s>m^izit^T^<Dt^i^i2^ hA< 

5 0 (D^MtliZj^^ i: P t (OmCDJEtl 

Z(Dm^. >^^^*5 0iiLT(±F3L.-if3fe<&^igpJ#g*:1^Jx(i-^>y^m 
(7^')/^^©}^) -^JgT^'i/^b/KUx— 7-;U (PFPE) T:^oT*,chUo 
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^y^'>^7^-s;M©M7fe^«a)4tit;s:t/s^iMW. mx.\mm^^ o-i eso 

^^^^XfW^^^ 0-2 1 4 7 8 3-^ (^^JJ&:N^S#fF6. .3 4 1 , 00 7. 6, 
400, 44K 6, 549, 2 6 9:^1/6, 590, 634). 2000- 
5 0 5 9 5 8-^ (^tJ^^g#i^5, 9 6 9, 4 4 1 ) fe:^ U(i^S#iiF6 , 2 0 8, 
4 0 7IZMjF^tiTfei3. ^tl^ti:$:ffll^tBM7:*g^*fe(*^*;?^Hfe®(7)>i^ 

S*^7>7^-$^-p S T^x'^>7X7^-S;MS Tl3U-T^-^ (USP5,623,853 t. 

t^it usp5,528,ii8 mm) ^mi^^m^it. :^T-<To></^mi^t^JiT)^±mt^ 

tj^ ^•^mift^ls:^'^ KUX^^ v^Tfe^r^ctUo ^@it#i^5, 6 2 3,8 5 3;R 

t/5, 5 2 8, 1 1 8^. ^mmihmT'm^^r::itmiR^htcm(Dm^X'fFm^ti 
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mi^miomit. #Jx.(iv ^s#i^5, 5 2 i 1 s (mm^L8-^ 66475^43^ 

(Dmm:^mit. ^a^i^s, s 7 4, 8 2 0 (i^sa^s-s 3 0 2 2 4^ia 

iiK±(Dj:z>iz. ^mmmmpM(Dm^mmExit. :$immm>k(DmmizmifibH 

iz. z(Dm^^LT:(Dntimz{t. ^m^^mzol^T{t^^mtm^mJ^-t^tzib(D 
mm. ^mmmmz-oisTimm&omm^mB&i-^hr^ibcDmm. ^mmnmz■Dl^ 
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4 . BulBS45±©^2^it^7=^7*-:b;^l3Mi4©fe¥S^lfef^T: 

5. fiulB^I fI±Bii^S7fe^§h^J:<9fe, luiBm2fI^>&S3t^^i:^CD«fnBiS 
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m>^m 8 (3iB«ijcDM^7^>^o 
!^^tiTi^^tmm8izmm(Dm^-^mo 

1 3 . ^B^ 1 m.m^m^-t^ t # ttmm 2 mm^m^-t^ t^t-n\ luiBis 
^ 2 \z%^m(Dm%-}5mo 
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ttri2^ 1 ^i^iiitmtj^:i>mmm±(Dm2mmiz^^^^mm^^m2yt^^t 

^^^^'i^^^^ml^l:mmm^■^mmzm^^tlt^m^±(Dm^$¥McDm^^ 
mEm-\-^mmzim^tir::mm±cDmi$wm(Dm^i^Tmz. tm^^yt^ 

1 8 f3iB«CDM7fe^ao 



So 
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So 



2 5. ats^M^fe-r^ii^^stffeoT. 
)?^f*ftti^^«^i5i;i. m^wm^mmiz^ K>^^^in.r^ym^'fv \.-cmLtm% 

^^LT^^^ti. ^2fIi|£*^•^2X^-S.3>T>m^^^t^•|CS^^t^i>li5^^ 
II 2 5 (3iBttCDS^^«o 

2 7.^ ^e.(3. mi:^-7^-v3>(3^ite)tifemiis^7t^m^. m2x^-s. 

Sl^l^tt^^^ 1 2 pJii^^llx. 2 5 (CiB«0DM7fe^Mo 

3 0 . -mumma^m 2 %nm.t^m 2x^-^3 >TM7fe^ n^f^iz . mm^tm 1 
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Fig. 5 
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